N95- 23648 




i- ' 


Abstract for the Elventh CFD Working Group Meeting: 

A Fine-Grid Model for the 
ASRM Aft Segment with Gimballed Nozzle 

Presented By: Dr. Edward J. Reske 

Results from computational fluid dynamic analyses for complex 
three-dimensional internal flows in the Advanced Solid Rocket Motor 
(ASRM) are presented. In particular, flow visualization and tabulated 
results from a fine-grid model consisting of 1.5 M grid points for the 
ASRM Aft Segment at the 19-second burn time with an 8-degree nozzle 
gimbal angle are shown. The results from this model will enable 
characterization of various aspects of the ASRM internal environment, 
and in particular will allow an assessment of the heat transfer and 
stresses exerted on the submerged nozzle, casing insulation, and nozzle- 
case joint. 
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Animation by Catherine Dumas, 
Sverdrup Technology 


Fine Grid Nodal for RSRH at 19 seconds with 8-degnee Gtnbol Rngle 
Surface 6eonetm; 01 liens ions 127 X 311 X 37 = 1 , 46 II Grid Points 
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Fins Grid Model for RSRH at 19 seconds with 8-degree Glnbol Angle 
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Fin# Grid Modal for A SAM at 19 seconds with 8- deg rep G label Angle 
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Fin* Grid Nodal for RSRN at 19 **cond* tilth 8-dagraa Glnbal Rnglo 
Velocity in ft. /sac. 4/21/93 




F In* Grid Model for RSfttl at 19 seconds with 8-degree GlnboK Rngle 
Velocity In ft. /sec. 4/21/93 
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PARTICLE TRACES 
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RSRN ot 19 seconds ylth 8-degree Glnbol Angle 
Station Locations on Nozzle Nose in K * 1 Plane 
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RSRM at 19 seconds with 8*- degree Ginbat flngl® 
Station Locations on Nozzle Nose in K ? 1 Plena 
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Circumferential Pressure Variation 

Front Side of Nose 



Circumferential Angle in Degrees 





Variation of Circumferential Velocity 

Backside of Nose 
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60.0 120.0 180.0 
Circumferential Angle in Degrees 




Variation of Circumferential Velocity 

Forward Side of Nose 



60.0 90.0 120.0 150.0 

Circumferential Angle in Degrees 





Variation of Axial Velocity 

Backside of Nose 



60.0 120.0 180.0 
Circumferential Angle in Degrees 




Variation of Axial Velocity 

Forward Side of Nose 
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30.0 60.0 90.0 120.0 150.0 180.0 

Circumferential Angle in Degrees 



Variation of Radial Velocity 

Backside of Nose 



60.0 120.0 180.0 
Circumferential Angle in Degrees 



Variation of Radial Velocity 

Forward Side of Nose 



Circumferential Angle in Degrees 



Variation of Velocity Magnitude 

Backside of Nose 



Circumferential Angle in Degrees 








Variation of Velocity Magnitude 

Forward Side of Nose 
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30.0 60.0 90.0 120.0 150.0 180.0 

Circumferential Angle in Degrees 


Variation of Y+ Values 

Forward Side of Nose 
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30.0 60.0 90.0 120.0 150.0 180.0 

Circumferential Angle in Degrees 



Variation of Y+ Values 

Backside of Nose 
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30.0 60.0 90.0 120.0 150.0 180.0 

Circumferential Angle in Degrees 



